Subcellular calcium transport in failing hearts due to calcium deficiency and overload.
Mitochondrial and heavy microsomal fractions were isolated from rat hearts perfused for different intervals with Ca2+-free medium, as well as from hearts reperfused with control medium after perfusion with Ca2+-free medium. Contractile failure due to intracellular calcium deficiency produced by perfusing the isolated rat hearts with Ca2+-free medium resulted in a marked decline of calcium binding and uptake activities of the mitochondrial fraction without any effect on the microsomal fraction. On the other hand, inability of the rat hearts to recover their contractile force due to intracellular calcium overload produced by reperfusion for 10 min with control medium after 5-20 min of perfusion with Ca2+-free medium was associated with decreased microsomal calcium-binding and uptake activities and increased mitochondrial calcium-binding and uptake activities. When the hearts perfused with Ca2+-free medium in the presence of low sodium (35 mM) for 5 min were reperfused with control medium, the contractile force recovered completely, and appreciable augmentation in mitochondrial calcium transport or depression in microsomal calcium transport as seen in conditions of intracellular calcium overload did not occur. These results suggest dramatic alterations in calcium-transporting properties of mitochondria and sarcoplasmic reticulum in hearts failing due to intracellular calcium deficiency and calcium overload, respectively.